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Defining “Railway Education” 
for the Next Generation of 
University Students
2 Technical University of Denmark
Railway Careers and Education
•Career Trends
–More professional 
management
–More value in data analysis 
across job titles
•Results of ISRET Survey
•Education Programs
•DTU Program in Detail
3 Technical University of Denmark
Traditional Railway Career
•Start in train service (brakeman, 
station operator)
•Promotion by experience
–Engineer, then foreman, then superintendent
–Dispatcher, then traffic manager, then 
director
•Top executives frequently filled from 
legal and finance
–Regulated environment
–Operations not a source of innovation
4 Technical University of Denmark
21st Century Shift in Career 
Preparation
“Educated with a Master of Science in Strategy, 
Organization, and Leadership”
DSB Recruiting Advert
5 Technical University of Denmark
Education/Career Matches at 
Norfolk Southern
Note
• “Operations” vs. 
“non-operations”
• Multiple listing and 
importance of 
INFORMS skills
6 Technical University of Denmark
Transportation Bodies of 
Knowledge
Engineering
Technical
Making the 
train go
Management
Legal
Dealing with 
stakeholders
Big Data
Performance 
Analysis
Industry 4.0
• Deregulated 
industry
• Performance 
matters
• Less segregation 
in expertise
7 Technical University of Denmark
Railway Education Programs
8 Technical University of Denmark
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Beijing Jiaotong University X X X X X
Colorado State University ‐ Pueblo X
Delft University of Technology X X X
KTH Royal Institute of Technology X X X X
Michigan Technological University X X X X X X
Norwegian University of Science and Technology X
University of Belgrade X X X X X X X
University of Birmingham X X X X X X X
University of Illinois at Urbana‐Champaign X X X X
University of Leeds X X
Penn State Altoona X X X
Technical University of Denmark X X X X
Sapienza, University of Rome X X X
University of South Carolina X X X X X X
University of Southampton X X X
Subject Coverage
Subject Coverage from “Railway” 
Schools
9 Technical University of Denmark
ISRET 2018 Survey
Please Join In
https://dtumanagement.eu.qualtrics.com/j
fe/form/SV_0TBKN3eW5HSuNDv
10 Technical University of Denmark
Results as of Monday AM
Consulting 2
Government or Regulatory Agency 3
Infrastructure Manager 3
Research Institution without Teaching 3
Train Operating Company 3
University Faculty 1
11 Technical University of Denmark
Q2 - Please move the slider to match your agreement 
with the statements
Mean Std Dev
There are many opportunities for 
employment in my organization, related 
to railways 69 27
Young people today are not interested in 
railway careers 56 29
I have difficulty attracting applicants to 
jobs in my area 50 34
100= Full Agreement
12 Technical University of Denmark
What is your experience in recruiting persons to your 
organization?
Mean Std Dev
Prospective job seekers are not sufficiently qualified for 
our opportunities 58 25
Candidates do not have sufficient railway knowledge for 
our opportunities 65 25
Candidates do not have sufficient management skills 
(project management, strategy, organization) 55 21
Candidates do not have sufficient technical and 
engineering skills 58 19
We have difficulty competing with other organizations 
or industries in the labor market 55 29
100= Full Agreement
13 Technical University of Denmark
Q4 - As an employer, express your agreement with the 
following statements about what you think students and 
prospective employees think about your workplace
Mean Std Dev
Railways are uninteresting workplaces 33 31
Railway jobs are harder than other jobs 39 28
It is important to know the difference between a train and a trainset 39 32
It is pretty quick and easy to transition from other industries to 
railways 44 27
Staff should have practical experience in the field 59 20
We only promote from within 32 31
Seniority is highly valued 59 23
I can't imagine working anywhere else 48 37
The future in this job is great 71 20
Railways are addictive 69 32
100= Full Agreement
14 Technical University of Denmark
Q5 - As an employer, express your desire for the following 
skills
Mean Std Dev
Material strengths, rail wheel interface 45 33
Electrical power supply and catenary 61 36
Civil engineering, concrete, bridges, earthworks 57 36
Customer service, hospitality, service design 75 23
Quality management, measurement and reporting 68 20
Project planning, supervision, and forecasting 75 15
Strategic business and product planning 75 21
Mathematical optimization, timetabling, crew scheduling 57 31
Public policy, social welfare, government relations 70 14
Environment, sustainability, CO2 initiatives 73 21
100= Full Agreement
15 Technical University of Denmark
Q7 - Enter any statements that you feel are 
missing from the previous questions
Enter any statements that you feel are missing from the previous 
questions
More emphasis on soft skills and behaviours
People management
Career development 
Health and wellbeing
Occupational health, safety and welfare
a) This feedback is provided from the perspective of (1) a middle manager 
(retired); (2) in an organisation that has recently downsized.
b) Should 'Financial Management' (as distinct from 'Accountancy' be included?
Innovation
Digital, tech development competencies
16 Technical University of Denmark
Q6 - Answer the following as you think a student believes
Mean Std Dev
There are many opportunities for employment in railways 46 21
Railways are uninteresting workplaces 56 29
Railway jobs are harder than other jobs 47 26
The future in this job is great 50 26
It never occurred to me to apply for a railway job 75 27
I have loved trains since I was a little child 38 27
I don't think railways are interested in me 47 31
I don't think I have the necessary skills 56 25
There aren't any railways anymore where I live 41 30
I am looking for a higher pay position 72 15
100= Full Agreement
17 Technical University of Denmark
Youth in Railways
18 Technical University of Denmark
Railway Education at DTU
Domestic and International
•Diplomingeniør
•MSc
–Railway study line
–Other education
• Flexible master
• Open education
•PhD
19 Technical University of Denmark
Railway Courses
All in English for 2017
•MSc
–42880 Railway Operations and Management
–42878 Future Trains: Railway Fleet Acquisition
and Management
–42877 Railway Design and Maintenance
–34345 Signaling Systems and Technology for 
Railways
–42881 Optimisation in Public Transport
•Diplom or bachelor
–42976 Rail Traffic Engineering
20 Technical University of Denmark
Partners and Peer Insitutions
University of 
Birmingham
KTH
Linköping
University
TU Delft
Erasmus 
University,  
Rotterdam
University of 
Leeds
Also: University of 
Illinois, MIT
32 Technical University of Denmark
Prospects for Growing Enrollment
•More international recruiting
•Better integration of our research and 
education
•Present railways as a ”fun” career
•Better presentation of career 
opportunities
•More tours and industry outreach
–Innotrans
–Hamburg
–Danish rail facilities
33 Technical University of Denmark
International Recruiting
•MSc program already about half 
non-Danish
•Danish government aggressively 
offers integration services
–Subsidized language training
–Work permits for Danish program graduates
•Many international students stay in 
Denmark after graduation
34 Technical University of Denmark
DTU Has a Rich 
Railway Research Output
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35 Technical University of Denmark
Tour to Innotrans Received High 
Evaluations from Students
RWE
Bombardier
38 Technical University of Denmark
Web Visibility
Search “Railway Master of Science”
Denmark Kentucky
39 Technical University of Denmark
Ideas for Program Promotion
•More outreach to gymnasia students
•More opportunities for exchange 
students
–Within Danish universities
–From international markets
•More alignment with hiring and 
career opportunities at rail firms
•Better central information source
40 Technical University of Denmark
Summary
•Management topics increasingly 
relevant to railway careers
•Still a heavy engineering focus in 
self described “railway” schools
•DTU making a transition to balanced 
OR/MS and engineering program
•Still needs to grow its program to 
sustainable numbers
41 Technical University of Denmark
Thank you and “vi ses”
